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san <s^-§- &ji #33*1 ^sh*» ^^*>7i ^<y. ^ 

* ^Sj-^ «H8"<HM 7flA]^cf. ^fii^ -g-o} -S-^^l^ S-^-g. 7}^ 

^^■JL, £fi"SHfe z}^5L¥-z\ <ims\±r ^M^^ efllHl -§-#*H ^^l^o] yj-^^Jl, 
^ ^£74l^r ^H§# *fl2 3ff-e ^a(sink)^, ^JRr *fll ^ir ^ *«2 

*V#fMl -§-^Kr ^4*r* ^£ £3MI ^^>7fl ^^ol 

£ 3 
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£5- s-^^ *\}°] ^ ^ {TEMPERATURE INDEPENDENT VOLTAGE 

CONTROL OSCILLATOR AND METHOD FOR GENERATING FREQUENCY} 

£ 1^ ^Efl 7l^ofl irfs. ^<y- ^ ^711- £^olcf. 

£ 2^ #Efl£] ^7loflAi i£sHI n^€- ^sl-l- M-b}\H S^ojcK 

£ 4^r ^ ^HH ^ *fl<H t^l7l^ ^£o| ^s)-^ irfs. oj^-o) ^ 

^ 5-b ^- ^ *UHH ^ ^l^H ^^Hi^ ^-^^ ^sj. on ^2 #<y- 

£ 6£r <a ^ahh 4= ^oj. ^ H ^7lSl ^3K- AJ^^. ^^^71 ^tb 

* ^^^-^-oll cfl^j- JjLJrcq ^ * 

300 : 71^ 310 : nje^ 

320 : 330 : ^ 

340 : ^ -2.^el]olEi 350 : 
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<n> ,& ej-t^ £5: ^<y- ^ (Voltage Control Oscillator) ^ ^sH= ^ 

<12> ^71^ <Qj% ^*H1 #-§-*H A^S>i=. 

<13> 5L l-£- f^Efl 7)#cHl 4^ ^o] ^7)1- SL^olrf. 

<14> £ lofl SLAlsl ^ ^o], ^efl 71^1 rc}= *|<y- jft6\ Tl^S nl^(ioo)^ ^ 

-¥-3.^ ^£)^r ^^^^(Vctr,)^ #-§-*r^r ^^-(12)1- ^ -2-^511^^(110)^ 

7l 5 dH *le-1(100HH *liHl2Hl ^A^cf. o]o^ ^(120)^ ^ ^ 

efl^lBl (110HH 4B^€ ^r^HKFout)-!- <?>^5rAl^ #^*Vt}-. 

<15> ^7)^], Bl3l(120)^Mi #^5l^r ^Sf^(Fout)^ ^ flB ^eiUOOHH 

(I2)ofl tilejltrcf. 

<16> ZLE^, TlflH 100 HH #iHl2)^r £-£7> ^7>^^- #^S)B-5L, ZL 

ofl nq-ef ^51) (120)<H1-H #^sl^ ^Sr^(Fout)5L itj-e)-^ , ^efl 7l^H ^H^<y- 

^o^s)^ ^oj- ^ wv^io] ol^.( G ain)[Hz/V]£ ^S.7} ^7}^^ 
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<17> & f t^JH ^ls] (100)1- ^SHr 4^ H^]^(Mi,M 2 )^ f£7f ^ 7 >^s. 

^-(threshold voltageH #d^Kr s.^^. ^ES, u]&|(i00HH ^8^S)fe 3HHI2) 

<18> £ 2^ #2fl^ *j|o) ^7lofl^ £SH M-Bf^ 3-°^, 

(a)-b -55TC £r5^H ^H€^(V ctrl )-i- (HH 1.8VS. ^^)^* nfl ^SHr^) u|b).^ 
ZLEflH.o]^i ( ( b )i=. 55°C ^l<H^^(V ctr i)^- 0<HH 1.8 VS. ^SM^-fr ^^HM 

M-^vfl neflHol^, (c)^r 125°C £rS.°fl>H *|<H#tf(V ctr i)-£ <HM 1.8VS. ^a]^ 

<19> ^, ^£7> ^7>^Jf- ^^(F0Ut)7> #4i*H , ^7121 o}S-o] 

<21> HLfV, ^efl 7l#ofl ttj-^. ^ *fl©l t^7l^ f£7} ^7>f-ofl 42f ^3f^7> 

<22> Uj-BM, £ #71 S)- 3}]^*>7l ifl*M o>^€ ^ £sH] 

^^>7)1 ^^>7] <H*V ^JE S-^tg ^7l» afl^ofl -E-^ 

°1 Slcf. 
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^ ^ *)--§-] 

<24> ^i-7|^ ^*>7l W *fll s-^H] £je sj-^*§ 7%o] 

3 °J^l^r ^H^l^ ^111 -g-^H ^^-eH^^l 7>^^J7, ^ -g-r^)-- JL^-g- 7 >^1^ 

^12 3lff-« ^EL(sink)*H, ^^Hr IH.-*-^ *fll ^ *fl2 ^fl-ofl -§-^>^ ^ 

<25> ^ 2 tcf€- ^£ *1H ^71^ ^w.^ 71^^^ 

*lo} <q*-5L*E] SJ^s]^ ^H^* 1*1- ^11 ^*>JL, *fl2 

^2 &<&°\) #-§-*}fe ^*>-H, ^ff ^-"-^ *tfl ^12 sJ-ftl- #^>*H 

*fl3 >^*H, ^ S-^H^ ^13 ^°fl ^ efl^t* 7^^ ^4^1- >S^*} 

» ^^e>J7, ^JH^Ei o^5]^ *\)o]#<#°\ efl^ofl a}-^ efl ^ o] 7^ S ] Jlj _g.o} ^ 

7M^ ^12 *Iff-» ^FJ5H , *11l ^ ^ ^12 #fM) ^^^.n, ^^-ofl -g- 
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-grSl €3H1 ^^Ml t>^^^l ^^1- IH^ 4 s 
<28> o]^, ^ tiV^tb ^HH *H ^7|» 3^ ^^-i- # 

7l§^(I ref )« 7l§ *1*€(300), 7l^^(I ref )# 4^>(copy)^H 7l§ 

^(I ref )^ ^•a^VJl, -g-Sj £r5. 7}^ afll #^-(11)* ^^Rr n} 3 (Mirror 

(310), ^^-S^-Ei <a^S]^ *H<H£SKV ct rl)* ^ Sflte ^fsU, *IM^(V ctr l) 

3^(320), *fll *Hf(HHH ^2 £fi-(I2)» ^£ €3H ^^=* ^^rtr *H3 3Hr. 

(13)* ^*Rr ^ (current subtracter ) (330) , *fl3 ^(13)^1 ^«fl <M ^ 

(swing) eflt^- 7Mb ^sHr-I- ^Sj-fe ^ .2.^31°]^ (ring osci 1 lator)(340) % ^ ^efl 
°1b1(340W| ^l«fl ^£ ^sK^ ellt # ^ sflte #3*Rr *W350) 

<3l> o^H, c]Ei«-(310)b 7l^^^-(I ref )ofl ti^o^ ^^-(V bias )* ^*Rr >S 

^-¥-(312) ^ ^ ^-^^-(312)1- -f-sfl <^3^r 7l$^^-(I ref )2f ^^-(11)1- ^ 

^*Rr *le1(314)# i^-trCf. 
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<32> ^«( 312 )^ =efloi ^ 7l§ ^^(300)-2.S.^-Bl 7l^^(I ref ) 

» ^^Hr *U H^liE](Ml), TflolH #7>7> ^11 B€^1^(M1)S1 tIHh 
JL, J=efl°] ^7\7\ 7\] o]H <2-7}<4 ^S]^ a||2 H3M>:B|(M2)* i^-*Vcf. JEth n}a^(3i4) 
fe- #*>7> »12 H^fl^l^Ei(M2)^ l=efl<y ^-7>^ t\]°]^- = 3l<?] ^7} 

7> *I13 H^1^b)(M3) ^ TflolB #7>7> m B^1^(M3)^ TflolH ^7>af 

3^ *fl4 S^^1^eKM4)» if-W. ojnfl, Tfll ^ ^12 H^^liEi(Ml,M2)^ <3lJ2.i(NM0S) H 
^^l^E^olzL, ^13 ^ ^4 B^^^(M3,M4)^ s]£i(PM0S) H€^^o]q.. 

<33> #7) i^t <£«-^(320)Sr TflolH #7>» #*fl °l7>5)fe *fl <^ ^°*HV ctr i )-g- 1*> 3) «g 

^1 ^^-(Vl)-i: ^P^fe eflf Als E ^ (Level Shi f ter )(322) , afll gflig a]xc^ 
(322)ofl ^l^fl ^€ *fll ^(VD-g- 2*> efl ^ ^2 #<3-(V2)# ^*Kr *)]2 3)^ a] 

<34> oj7H, *)U efl^ A1HEK322)^ TllolH #7>» ^ hHo]a ^i<a-(V bias )-g: 

*fl5 B3l*liEi(M5) ^ TflolH ^7># -f-*fl ^H^CVctri)^ ^7>«>j 1) ^\ 7 \ *fl 5 

H^^1^e](M5)^ ELZ])o) c]-7Hl S^^tt ^16 H^*l^Ei(M6)l- i^-*Vq-. ^2 ^|ig a) 

HEi(324)^ TflolH ^7>7> B€*1^(M6)S] ^-2.^ ^>°fl ^S)^ ^17 H^1^E|(M7) 
1- . ^7lAi ; *fl 5 ^ ^)] 6 H€*1^(M5,M6)^ NM0S H^^l^E^ oj J1> »] 7 H^l^Ei 

(M7)^ PM0S H^^l^E]olcf. 

<35> *y ^eflolE^(340)^ *IU ifl^l ^3 < ?lwlE|(IVl,IV2 ( IV3)^ ^] 0 J°S °l-?-<H^ o^. ^ 

, *U ^^EKIVI)^ #^o] ^2 tl«lBl(IV2)^ ^^cfofl o]7>£]jl ) ^12 ^ltHEl(IV2)^ #§M 

*H3 ^itHE|(iv3)^ <$n&*\) n?}^, ^3 ^i^e)(iv3)^ #^oi oi«ie](ivi)^ «a^^ 

°j7}-^r}. ^ ^-a>«-(330)^e^ 7fl3 ^(13)^ ^1 tfl^l ^fl3 
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(ivi,iV2,iV3)Xl AA °AA^. °M, *8 -$-^^1^1^(340)^ XU xl3 -y^Ei 

(IV1,IV2,IV3)3. 57fl SE^ 77fl -fr^7fl2l <£v]z\<>\] ^ ^€ SX^. 

<36> olsl- ^-ol ^£l^ ^-tgoj) rrj-^. X|<H ^7l£] ^^-8: 4^-^- 

<37> ulE^(310)Sl ^j=L( 312 )^ #^1(300)^51-^ Xl^^r 7l^^^-(I ref )^l 
wH°1i ^(Vbias)^: -fl^^Ka, 4S>8€ tiH^i 3°a-(V bias )^r XI 1 3l*§ a]HE|(322) 

^ XI 5 H31*l^Ei(M5)^ 711 °1H ^Hl 

<38> atb, n]iM(314)£r ^^^-(312)# -g-sfl ^sl^r 7l§#^-(I ref ) # ^>*H 71^*1 

^-(Iref)^ X]l 3lfKll)« ^^«>Ji, XU 3HKI1)* #^-£-(330)5. #3 

<39> #<y- eii^ £^-(320)3 XI 1 sill ^^(322)^ ^^-S.^ ^l7>sl^ X|<H *l<y-(V ctrl ) 
^ Efl^# ^3**1?! *fll 3<y-(Vl)# ^oW. <r, XU 31*§ a1^eK322)^ X15 S^^l^Ei 
(M5)^ wH<X^ 3<a-(v bias )^ll Q£:S)5L, n^l ttj-ej- X16 B^l^ (M6)^f ^S^Ei 
tl7>sl^ XH3<a-(V ctr i)# "S3 ell 1 ! XI 1 ^SKVD* 

<40> # 7 | ^<y-(Vl)^r 1<H1 £Al^ £cf. 

<4i> [^^-ai i] n=f eW -(^ 6+4 K 6 ) 

oj7H, F '- 6 ^ X16 H^^l>iE-l(M6)s] ^-Bi^oj-olji, A XI 6 H€^1^(M6)^ =efl 
ol ^>sq- #7}?i<q ^(Saturation) 3^ M-B^tf. 

<43> SEfh XI 2 »M ^1HEK324)^ XI 7 H«*|:£EKM7)fe XI 6 ^ (M6)«X1 ^Sfl 

XU ^(Vl)* XMB #* r # ^f-«fl <y ^ Ji , <gs^ Xll ^(Vl)^ 5)1^ ^^-Al^l X12 
#<y-(V2)* ^*U4. 
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<44> *\}2 ^<a-(V2)^8r 2^1 w>5q- ^-q-. 

<45> 2] ^= K1+ (^7+AK 7 ) 

< 47 > ^-7) <^*h i ^ 2# °i-g-*H ^12 ^«a-(v2)* ^^^<a-(v ctr i)^i ^ *ans. 

^*H=} 3^ ^-cf. 
<48> [^^j-Ai 3] K2 = f e , w -K ^, OT7 - f ,„, 6 )-Ka ^ 7 -a 

<49> ^-71 3^- ^r£(T)S ^-(Partial Di f ferent ial )f-°fl ^ -£rS.<*\] tfltb ££H§- 

<50> aK2 _ a ^ | a c r m6 ) | a ca f 7 -a 



[=^-<S}-i] 4] d T d T ~~ d T d T 

<51> #71 4<>lH *)H#<y-(V ctr ,)£r ^r£7> ^sH^B^ ZL £M ^ 7&<£o] 

5 'O'ol^. 3(^7-^)/3^ PMOS H^l^l^iE^ ^17 S$*]^Ei(M7)£|- 

NMOS B^H^liE^ *fl6 H^^l^Ei(M6)2l £-j£dfl cfl*l §-^^<y-a] ^ ^S^cfl zz. ^ o> 

<52> s*!-, a(4f,-A^)/a^ ^7 b^^1^eKM7)^ all 6 H^^1^eKM6)^ ^jEofl cfl*l ^ 
^l-^£(Mobility)^l *H v}^}^), d*r 7 / d T<q. 3Ava^ 2.^- ^ ^o. 7 ].^ _a ^ ^ 

^S^l ^-^Ml 7>^ZL, ^H^^CVctri)^! WlBfl^. 
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<53> ^fr- #^(330)^ Ola] (3H) oflA^ a$a$q ^1 #^-(11)0^ ^7 (M7)^| 

i i£*Hl °J7]-£]^ ;*fl2 #ff-(I2)# #<L^H ^3 ^1^-(I3)« ^*Kn, *1]3 *BKI3) 

1- ^ -SL^ ell (340)5. #^*Vcf. 

<54> ^71^, *fl 3 ^^-(13)^ 55+ u^^t]-. 

<55> 5] /3=/l-/2=/l-p(Fl-F2) 2 

<56> ^>7l 51- 2» ol-g-^H 4*1 ^Sl^ cf-B-^) ^r«M 64 ^-cf. 

<58> <*|7H t a] ^1^014. 

<59> ^-7] g^. ^ofl cfl^ol ^nl^-^al, ^3 ^(13)^ -&5L°11 cfltb 

[^^VxM 7] d T d T d T d T 

<61> 5/3 

c^71a-1 ( ac^+i^ys^ -o-ofl 71-^-f o ^. t ^ 3 ^^-(13)^ ^ 

^€4. °H, wl 31^(0)0} ^6\] cfl*V ^2}-#(^)^ #^ ^ofl nj-e}- ^ ^ 

*111 #-?Kll)^ £r5L°\) tfl*V ^^-#(^")^- fo s *fl3 #ff-(I3)£) 

3/3 

<62> ^71^, ^1 ^^-(11)^ 7l^^^-(I ref )S4- ^a] B _ S _ > ^^-fH I ref )2j ^£cfl 

cfltb -g-£-5. ^1 ^^-(11)^) ^JE^ Cfl^l- #5h§-("1rS")^- #0.5. ^^1}- 
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<63> nJ-eM, #4HK330)4M *8 -2-^ ell °1 3(340 HI °d 3^ *l]3 *HKl3)fe- 

3/3 

cfltb ^ShirC « r H 'O'^tf. ZL^JB-S, ^ ^.^eflo]EK340)^ £SH JjL^V 

A) 7}x)±r *)13 *HKI3)<>1] #-§-*}^ ^ (swing) efl^ 7>^^ 

<64> ^(350)^ ^ -2-^3H&l(340)o]H ^r^K^ ^ eflt-g: # ^ eflfs ^ 

«rtb ^^(Fout)^- 

<65> ^71*1 W>fif ^-ol, ^o. Pl ^w. (310)o11 ^ f^S)^ ^1 ^^-(H)7> -£r^o\] cfl^ 

^ ^S)-§r ^r, ^ 7>xl£^- Efl^ £^(320)°)] >H *ll2 

*IfH 12)51 -g-^ ^ £ 31 ^# 7^l£^- ^tb^. #^-(330HH *)U 

(I2HH ^2 #fKl2)^ #*V^-ofl 4^ ^^£1^ *fl3 ^(13)^ cfltb ^2j-#ol 'o-ol 

£cf. 4^1, ^ -£-^3HeK340H afl^s)^ m ?ifKl3)^ ^£^1 igsHl ^-^1-7)1 

<66> 5. 4^ ^- ^^^1 <H ^AHlofl rcj-g. ^7151 t^ofl n|-=. o]s-o) ^ 

<67> S. 4<H1 51*1*1 H>fil- ^-ol ; ( a )^ - 55 °c £:SL°\)*] *)H #<y-(V ctr i 0^1 1.8VS 

M-E]-^ ZLSflHolJl ( ( b )^ 55°C £:.£°1H *)H ^°KV ctr l )^|- 0°)H 1.8V5L 
^s^m* °fl °l^-^s}-# ^.eflHoH, ( c )^ 125°C £rIE°lH ^ol ^<y-(V ctr , )# 0°ll 

^ 1.8V5. ^^A]^|. nfl ol^-^sj-S- ^E}-fl ZLSflHom. 
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<68> ^, ^ ^ ^HH ^1<H ^7l<Hl fi)*>^, ^£7} o]^.o] 

^ iL^l 1 ?]:, ^2fl(£ 2 #atW ^-£°H tfltb 0 1^3 ^^o} 

<69> £ 5^ <a ^HHl 4=. *}o}- ^ Igj-^HH -8r£^l £3H Xl2 

<?o> £ 5 ofl £ Al^ w>sq. ^ol, ( a )^ -55° C £:JE°lH XH ^^(V ctr i)* 0°1H 1.8V3. 

*fl XI 2 *ltf(V2)^ i^E}^ ZLHflHolji, ( b )^ 55°C XM£tf(V c trl)* 0 

1.8V3. "fl X]2 ^«a-(V2)^ €3*-* M-B}\H ZLSflHol^, (c)^r 125°C ^3£<^1>H 

XM^tfCVctrl)^ (HM 1.8VS ^^m* ^ Xl2 ^U(V2)el i+e^ ZLSflio]cf. 

<71> ^ } i^rgo] <^ ^X\d\]o\] a}-g- *\}o] €^-7> ^^cH] 4 

51- X|2 ^<a-(V2)^ ^^ol ^ hJ-bH, ^2 ^i^-(V2)^r ^ 

<73> £ 6^ ^ ^AHH n)-=. ^o] ^7)$] S$^^r ^fl^M 

<74> d1e^(310)^ 7l§ ^^(300)^S^ <g^sjif 7l^^(I ref )sq- ^^* V ^ U 

SHHll)* ^W4(S600). olnfl, XU *HKll)fe -Sr£ Xl^r* 7>^lcf. 

<75> ol^ ( ^oj- ^ ^^(320)^ X| 1 efl^ *l=eU312)^r sqjfs"^ °}7}5]^ XH*^ 

(Vctrl)^ i*> ^#^H XI 1 Sl^CVD* XI 2 eflt AlHEl(314)^ XI 1 
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(Vl)^ 2*\ ^12 ^i<a-(V2)* ^^4(S602). *\7}*\ , #<&(V1) ^ A]2 # 

°J-(V2)£r £shi ^<y- 7>^14. 

<76> ^12 a1he^(314)^ Jflsl #7fl(S602)olH *fl2 ^^-(V2)^l 14s. ^ 2 ^^-(12) 

# ^*M=KS604). ^7lAi, ^]2 *dfKl2)^ 7fl^» 7^cf. 

<77> ^ ^-A>«.(33 0 )^ #t])(S604HH ^ 2 ^(I2)» *m ^(il)oflAi #aV 

«H ^13 #-it(I3)# ^*t<=KS606). <^7H, ^^-(Ii)s^ ^2 #^-(12)71- ^S. 7}1^ 

# 7M£1, afll ^^-(Il)Sf ^12 #ff-(I2)^ *H 3*fl *)l3 *HKI3)tt ^£ 7^ ^, 

<78> ol^ t ^ ^5flolEK340)^ #-ff #^(330)^ ^*fl ^£ 7fl3 *HKI3H1 -§-^>^ 

^ efl^ 7>^1^ ^sHM- ^W(S608). ©H, ^ ^eflo] £^(340)^1 ^*fl ^4" 
*rfe wW350)<Hl «■ ^ ellt^- 7>^5L^- #3[5\o] #^^cf. 

<79> -#7HH W>fif ^-O] f M. ^-x^cHl *1H ^71^ 7l$^^l trf^ ^ 

-8r£ Tfl^fl- 7M^ *fll #ff-<2}- ^H^^ ^^ofl n}^ ^ 511^^- 7>*H, -g-^ ^£ 7]^ 

» 7>^1^ ^12 #^-2] *H1 ^13 -§-<iHH ^r^Hr* ^71 ^13 £ 

<80> ZLei^S, -£:SL2) ^_s\-o\) ^ofl -§-#sH ^4^1- ^<5>JELS, 

7> 
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[3^*8- 1] 

^# 7Wb *fl2 #fM- ^3(sink)*Rr ^ 

^-71 ^ 42 *V#-fHl -g-^Rr ^r^Hr* ^*Hr ^r^Hr *iH^« 5£ 

#«Hr 3* ^^-S. *fe ^£ *\}°) ^71. 

[^*J- 2 J 

3] 

= 31^ ^7>1- *sfl ^>7l 7l§^^-# < ?l7>«l-j7 i A o V 7 l egflo] cf^sq. ^olE t£x} 7 } ^ 
€ *fll H^l^; & 

7fl°]B ^7>7} ^7l ^fll H^E^l^E^ 7flo]B ^7j-Sf <^^^ ^2 S.^} 
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#7l u]3fe 

J=3l°l t£7\7\ ^7) X|2 B^l^Sl =eflo] cf^H Jl, 4>7l H.3l<?] Xl 

°1H ^^>7> Xl3 H^l^i ; * 

A>a.ofl o^s}^ Xl4 HM^* if-zrRr ^-i: -IRJiLS. *>fe ^-^^ XH ^ 

71. 

4] 

XUlHl 5a°H. #71 ^df^a^ 

#7l XM^* efl^S XU #<?M- #7l X| i 3l<?Hi ^-g-«:>fe. xl2 

#71 XI 1 *HMH #7l Xl2 ##*}^r ##Jf# £^*Rr 3-8: 

^ ^£ ^-U<8 XH ^71. 

[^t 1 * 51 

Xl4%Ml &<>H, 
#71 xl l slM 

#71 xH^<a-# 1*1- eiii <a^H xi2 ^i^-i: ^*Rr xu eflt ^ihei; ^ 

#71 XI 2 ^<a-# 2*> eflt #7l XI 1 ^*Kr X12 XlH AlHBi# 

^1-^ 31- ^-^.^s. xh ^71. 

6] 

X15%H1 5£<H^, 
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£-3)91 ^7}9\- <£^z\^ A]2 H^l^l- £.^f>}3l, 

^7} ^12 Bfl^t A]5EjH ^o}^ #*}m. ^ ^ am ^ Ais£Ei^Ei ^]2 ^ 
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